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(54) PRODUCTION OF TRIPEPTIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a production process for tripeptides that is simplified 
with the process stabilized and the yield increased in the production of tripeptides, for example, 
Val-Pro-Pro, Ile-Pro-Pro, that are useful as a hypotensive or anti-stress agent. 
SOLUTION: Proteinase and peptidase are allowed to act on a material including milk casein 
thereby obtaining tripepetides, for example, Val-Pro-Pro and/or Ile-Pro-Pro. In this production 
process for tripeptides, the proteinase used herein is characterized by producing proteins 
comprising Pro-free peptides other than Val-Pro-Pro and/or peptide intermediates containing 
Pro-free peptides other than Ile-Pro-Pro. 
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(54) [32W©£;ftO HJ'^FOKifcfrfc 



(S7) immi 

[SHE] JtlJBEWm ft* h UXjfiWi OTWBft h 'J 
■^T'? FVal-Pro-Pro, I1e-Pro-Pro£i^&&Cj: OSSii 

tf&fBBStf h h*Va1-Pro-Pro 

fclSMCEWwal-Pro-Proetil-KProidittl^^^Fa 
t;/Xttl2?llne-Pro-ProW^{CPro*$**l^7'5 L K 
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[«HFlt$<Z>ttlB] 

VRU*-7'?#—V*Vtmm b V*?? Fval-Pro-Pr 
dRtf/Xttne-Pro-ProSr^S h HCMSJi^ft 

•S/c^tClE^JVal-Pro-ProJii^flCPro^^S ft 7* ?■ F 
SOVX(ii2?'Jn e-Pro-ProW ProSr^g ftl ^ 7> 

k *» % ft 4 *ib#^ y ? F *4$f S 7 n f - * — fe'r 

[89*32] fuse 7' of- 'ft- Hz 7'a io 

©Jfi*£fetf*e>&4SJ9^S*i4C 4*15*4* 
*i9*S i sets© F u K©WB*j£. 

[19*13] WK^^y— T$y<73-&- 
C ft 6 ©*fl#£:b-ti *> 6 ft *#<fc <3 jMtRi* ft* C 4 *1f 

m4-r*it*i i lets© r 'j^y^ K©«jt^rffi. 

-Pro-Pro-XaaRL>73?JiIle-Pro-Pro-Xaa (Xaateff.l:© 20 
7 5 CCfctt4Pro4Xm4©|BJ©JS£4«JIR 
f*fc©*^trt:<!:*!f$8!t£-r* 81*9 1 IBIS© h 'J ^ 
7> FORJKrffi. 

[IB*B5 3 Wl**-?**— 31K*7* Fx* 
• -/ (Lactobacillus helveticus)£.Ii 

Kteteay*?**— tf*dtf c -rs»*s 1 

ie«£© F "J^T*? F ©»&&&, 
[»*S6 ] WSB»L*«-f >**t»««K:«lfB^a f 

At— vzftmzn* nhtiicwm^* F*»*tt 
*ci%»*ir4«*Biia«©F y^^F©«a 

[0001] 

SSW»»] $#£BJtt. F Fval- 
Pro-PnoR07^«ne-Pro-Pro?r^l$9!)(CSJ3i-ri) C 4 

F 'J^?'^ K©lHKFafcH*4. 
[0002] 

[«£*©»«) SE*J:»J. «fS©EW**-r4ai© 

. «*©£a?stt*wTst£©wflitt*wb 40 

Tt>4Ci*$*n6*l-a>3. *©«fc*>ft^:7'?-F©{RJ4 
L/T. F y^T'^Fval-Pro-ProSO'ne-Pro-Pro*^^ 
f>n2>o Cft6©F y-^^FB. AKHftBAtcAiB 
■rci#T*. ft<,>AC3§*j£tt*ffU S^ffiiUjfil 
EE? 9 h CSHR>tc*5C>"C5llt»i«jfiiBEWMfPffl*WU» * 
fc. H?jfiLH.t^^*tt4HiJfiLE}£p^*^*4C 4*^ 
3ftTl>S, Q. Dairy Sci. 1995, 78:777-783; J.Dai 
ry Sci. 1995, 78:1253-1257; Am. J. Gin. Nutr. 19 
95, 64:767-771). 3 F >} FVal-Pro-ProS 
tflle-Pro-Prott, ft* F U^flEJSt** 5 C £ 50 
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§ ftTU £ CttB3¥n-100328^4>fR) o 
[0 00 3] h FVal-Pro-ProROVXtelle-Pr 
o-Pro©«S&afttCM L-Ctt, ?LigS8B&&t «fc hWh 
*4£W#«t*ft"Cl»4 0l*BB¥ii-98978^«) . 
0*Ut#6. JlKBIIBfciT-sfctftett. $li£&Bfc: 
#5pHET©fc»»C#6Bttji«|3?ff±U £<©*#$ 
©*-tf-f>!WS4. *fc. *LKM»B«:J:»)f#6ftfcfc 

*»*tCtt. £<©»Llt#£JtM-4k»{C. &&©K D a ii 

»»^J0I-r4l»«:XP»»4i;4. flUt*. K«f9*(c 
am^RKctt. 8»r4*«©fc©fc»*<bttBjre 
RW^ft&i£LUfc4. 

[0 004] F 'J^7> FVal-Pro-Pro&tf/XBlle-Pr 
o-Pro©fHj©£!jg#£4t,T. B*%ffll»4#ft*J#it 
6ft S. «*.«. #^ J Fll-100328#^fR(C^ig§n4 

9 FVal-Pro-ProRL>7XlJne-Pro-Pro5:ff Z>C 

[0 00 5] ±4£g©»£tt. ±fB^S^B 

ffiittlg^r. F4X*©|A)±. «JfiIg©3B£ 

{k> 4BIfiK0fA#«©fflS«. ^tclLB4fi£4#te 
ftl»SS©^y a F«Jff4h54Ct3&J««f3ti4. L/* 1 
Vftifih. ^tXDtyWilCte^Xte. Xa 

a-Pro$>4t>»Pro-XaaCXaa«ff^©7 5 -'K^f ) © 
«fc *> (CPro^r^tf 7 5 ^K©i2^J©Si5{4-C, ^7 > 

h';-^^^ FVal-Pro-ProSC//Xttne-Pro-Pro© 

B*ffi«cJ:4«»«:*Ji»rtt. ie?UPro-xaa©^#E 

fe«**»l«J±l/. 8S£lfI#£5E<t-f *3e©^ »J 9 h© 
ff htlZ. Y V^V"? FVal-Pro-ProScJ f /XBne-Pro- 
pro©B3Rffi«:j:4«Ji3?ffitt. l5?5K:BJ,tllsn-Cl» 
ftC». 

[0006] ftte. ^>^^«%7"af VJSlV^ 

y*&—ezm&'&t>&tcftMic£'o \- >)*<y? Fvai- 

Pro-ProRC>7X«Ile-Pro-ProW^©Wffl^'7'? F=&4 

535^4 tr. T-tf-/>j:»)Acai«ffitt**r4 

h <)*<?' 9 FLeu-Pro-Pro?:^4^a( ! ^l i f2873327#) > 
/3 * -kV > J; 0 ^7"? FTyr-Pro-Phe-Pro-Gly-Pro-Ile 
■xaanA«i««ft4^0l9H¥6-U82879^)9«a« 

4C 43»T*4Slt©tt»W5Stt*«f»6n* t©Ttt 

[0 00 7] 

[»M*»»LJ:^4-r4WI3 #f£BJ©@KN;t> JkE 
*m in^ h \s*$mt UTWffift h FVal- 
Pro-Pro. ne-Pro-PPo€rBWRffi»C J: 0 afift'T 4^£tC4» 

t,»T. tt*wiJbu wfiia*««j»"c J aosjertr4 

[0008] 
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3 

ii&mwikt ztcibcD^m xmitMi, 

fEffiStt h 'J ^7*?- H'Val-Pro-ProROVXWne-Pro-Pr 
o£f§ I V If* 7* ? F ©S^ii^ST* o T . . BU IS 7" o ? 
■it-Mi)\ %ioMA >(Cfpffi$-B:ycK{CE?iJVal-Pro- 
ProfcWC Pro£$£ ftt,^ 7"? FKtf/XttEJU II e-Pro 
-ProtWCPro£^$ ftt^T*?- F#> *3>& S^ft-^?' 

* F Z 7'n f A * — fe* r * S c £ * ftft i f a 

[0 0 0 9] 10 

TkV'<7' : }-$-*£W$mZ#\- VU'? Fval-Pro-Pro 
&t>7X«Ile-Pro-Pro£?f S. 

[ooio] uiaaa-tf -f >*£trt«4£ ttw, h y 
-<7-^ f^s • Mtm& • :anfc£6tt5**i8u k 

©. /8*4z-!>REXK#^>5f©3U;-fc?-f 

[0 0 1 1 ] %t)MA^O*)%, 7 5 ^Kie^JVal-Pro- 20 
ProRO*ne-Pr^Pro£^tr©«!$K:£ >&tf /c t> 

£#trfc©*s$?*lA». 

[0 0 1 2] -«W*H*-tf-/»tJCCtt. /3*-bV>« 

25-30*2%. k tf-fe'-f >liio~isSS?^^ nr*s0> 
/s*-feV>©ao*5^<^*ti-cc^. 

[0 0 13] m$3%fc<D7V7-A*— feftt, ?L*-feV> 
CCfffflSttWIHcWJEiDtfnW*^^?- F*4sW4^n 30 

[0014] HnB»S©«fWi*^^?' Fttt, le^Jval- 
Prcv-ProJW^{CPro?r^* t£\,^7? F. Stf/XttlB^'Jl 
l6-Pro-PraliW{CPro^S5fj:l ( ^7'^F-C*S. BP 
% . ie?iJVal-Pro-Pro£^tf ftlilif K Pro££ * ft t, > 

>©iB?IJiC^*n2>ie?iJ?:^-rS^7> FCln-Asn-Il 
e-Pro-Pro-Leu-Th r-Cl n-Th b < BC©^7> F*>6 

r s ^^sin*****^^©? s ;m*-m^ 40 

o^(,^cIle-Pro-ProK:MSSt?©^7"? F©5fc^1* 
ft*>©fe© (TIEEW** 1 ~ 1 5) . Xtt/S#-feV> 
©l2^C^^nSie?iJ* : ftl.^7 , ^FVal-Val-Val-Pr 
o-Pro-Phe-Leu-C1r^L< ttC©^7"? F#>67 5 

al-Pro-ProWlMSS-C©^^^ F (TIBIB?'JS# 1 6- 
27) ftWiCim*. 
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Gin Asn He Pro Pro Leu Thr Gin Thr OQWHl ) 
Asn lie Pro Pro Leu Thr Gin Tor <E?U#^2) 
He Pro Pro Leu Thr Gin Tbr (E3?!IS^3) 
Gin Asn He Pro Pro Leu Thr Gin (£?!l#-34) 
Asn He Pro Pro Leu Thr Gin (E3fll#f 5) 
lie Pro Pro Leu Thr Gin (E3W»6) 
Gin Asn He Pro Pro Leu Thr (E3WI7) 
Asn He Pro Pro Leu Thr (E?!l#^8) 
He Pro Pro Leu Thr (EJ"J#*|9) 
Gin Asn He Pro Pro Leu (E5U##1 0) 
Asn He Pro Pro Leu (E3WI 1 1) 
He Pro Pro Leu (EJWfl 2) 
Gin Asn He Pro Pro (EEI#^1 3) 
Asn He Pro Pro (E?!l$*ll 4) 
He Pro Pro (BEEIS^l 5) 
Val Val Val Pro Pro Phe Leu Gin (B55!l##l 6) 
Val Val Pro Pro Phe Leu Gin (EJ!l#-«tl 7) 
Val Pro Pro Phe Leu Gin (£J9##1 8) 
Val Val Val Pro Pro Phe Leu (E5!I§#1 9) 
Val Val Pro Pro Phe Leu (EJ!l#*i2 0) 
Val Pro Pro Phe Leu (EJU#*t2 1) 
Val Val Val Pro Pro Pbe (E?!»#2 2) 
Val Val Pro Pro Phe <EJU#92 3) 
Val Pro Pro Phe (E#l#52 4) 
Val Val Val Pro Pro (EM#*f 2 5) 
Val Val Pro Pro (EJ*l#*f 2 6) 
Val Pro Pro (E#l#^2 7) 

jy. tfA(39ffiBI<*|cMK). 7uf-7— fe'M 

[0015] ME^^^y—tfi OXit. t>V4 IsZiM. 

i&&m *> c t ifiv t ft i > 3&j. mm ? u ? a + — \nc <t 

*) fefrlB*Hi*^7-? F L . F y « F 
Val-Pro-PraR07X«ne-Pno-Pro5rjl^-r-?>C i*5"C 

— fe'f©i+yl^7>^- fe\ t y d<*7f-tt~vm 
(Dx^rm^y??— fe\ so*cn6©iffl^b^?r 

[0016] WBrm-y-Vt l/Ttt. 

E^iJVal-Pro-Pro-XaaR^/Xt* II e-Pro-Pro-XaaW: 

-5 Proi Xaai ©(ffl©*S^?r^»i-r S 4> ©=&^tf 4j ©5:^ 

•feV ^CC^SnSE^Jlle-Pro-PTO-LeuRCJf/XWVal-Pr 
o-Prx>-Phe©Pro-LeaSC>7^iiPrx>-Phe©^?:^iafr-r 

[0017] ttB^^y-tftt. tt*-Cffll»*WE^ 
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y ^ 7? 9- -tz'Xte* i/-^ 7> # - ^'©ffiftrfp© 
^/B^rkil^, -fttctt. 7X^^99— te'S? 

*>i*Tflii.>4C£!W*U». AftWiaiWAW. 7'd 
?•<(*— ££OTaVW>, 7"af 7— te'AC^WISl 
Cft)!!!). 7'nf7-fe'M«(tt)S), 7'ar7- 

*pc5«f«iic*»)«). Xttc<i6©fi^«9*fflt»a 

[0018] «jfE7 5 ^7 - ? **~tz£ or tt. WU* 
XhU7"hv-f-fe^ • if') -fe7.X(Streptoniyces priseu 

* • 7'nr:t y r-f #(Aerononas proteo1ytica)4^7 

>7 5 J*-7?y—em*miiZbifi&$ii. 

to o l 9 ] fflB**>Mrf<7?y-- tf£ or«. * 
jU#*S^7>£'-^V(S^'vttM) , #JU*'+->^ 
7"?^-H2A (V^'vttlS!) . *; ->^7>#~ fe'B 

(ffvttll) . *f^»c (i/y7t») ««4ktf 
*c£#-cts„ 

[0 0 2 0] £/c. fe'iUrii. Jhtc^iJ 

^L/cfc©©^ ?LKB> *«MSgL<fcMSe««© 

££#l±l#-2>„ 

[002 1 ] £ h^Jl/X • ^;l^f 

# * (Lactobaci 1 1 us hel veti cus) fijfe©^ 7*? 1 fe' 

JfltfJ$£br[5|J|XU ffl$m?K£[EAE-sephanose(7T 

^v*/7tt»)^©!R#»«*5A4ffli,>r course 

[0 0 2 2] ?L$®5* M<?Jl>* ^JKf^Wft 
tz'tt. VsfD^f-if— te'i £ 
Ci^tL/K:, miiB*raft-<7> F-MWlStf. h y<7* 
9 F ne-Prx^ProR^/XWVal-Pro-Pro^ilSJlX^fcrtf 

sc£ferts. 

[0 0 2 3] StlB^o-f^t— tf&OTWSBt 7>^— fe' 
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i $ &h-mmmt i k> n *> c £ #r » a. 

[0 02 4] fiJBBZ®K®»J!?*ff IWB«.*-tf 
-f > trSOtmtcttC 7'n r 4 * - Vim S * 4-» 
Pgg ©#&?«:. filBf L*-fe* 4 > OcMf £frgB7*n r t 

— fe'©^DSi^* J vioo^iAoooo, pHR^sg^^n-e 

n5~9SO ; 20~40'C. L < B^©g^©S3lpriSC>' 

Sister , 3~24i^ifflSf&s ttrtr ^ c <t aw* u 

10 t>„ 

[002 5] ffiZZffl&DAM&iMfe, fRBr-WB 
7> iff ffl 3 ■& 5 -SB tT 5 19 (c, 

*ra<*^7-^ FoiHf . mxDmm<D&m<m 

[0 02 6] fflB7'0 f A t— WXmiUts jl^60'C 
~ioo'C©)JD^aK:J;D1f 9C£*s-c#a„ C©<fc5 

20 )S*$&$tt(Cff5C<!:#r*S. 

[002 7] frlB*^)5?Se»©l^4W, ^^«[5]^ 
5,000*>6 20,000!5]|£/^CCfct»r . 3~10^Wjt^Si 

[0 02 8] frlB^Hfc^T-* F««MBtt. ^*tt8iBi 
gE*ffli»rtf5c£#r#s. WAtf, tt*ttWJHtL 
r^ftffjtci*. 7 - d f^-^. h y ;u»^©^t y«^ty 
a> 7j-;«, X«ee*^i~i8<i©7JU*Jl/S^ 
^ U/c^> y *^«}fl|, =PU*Wfc:«i« n D D £r7>^--7 

^hXAD-7j. r7>^-5-f hXAD-2j(t»f tlbtfrMS 

30 tfc&lcttSli). Sep-Pak*- F y »W*-*-^tt«) 

[002 9] |ffiNMto)fl*£t2. «EiMI«iffl9«: J: 0 
^f^c^asr#5„ 

[0030] mz-mm<D&mim\ § 6K£*tc 

40 !5Dr7-ar>fy-— \£<OXffll< *^«?geK©^4> 

*rift^7-? f©«*s. «»©Ks^©#a©»f?*t7 

^f9C£*Srt.5. raBB©»»tt. pH 4.0-7. 
0> IE(C»$0<tt4.5~6.5 1 SIS25~50-C. Efcff* 
b<«30~45-C£-rac<b(Cj:0. *?SO<*?5C£# 

tforfe^i^ 

so [0031] mmyvfA t—eRvm&^m—e 
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-f *~ tfRWMB'W #~ te'*|S|BStC{1=ffl$ * 

7.0. SK25~50Wfe>Ci3!)SrtS„ 

[0 0 3 2 ] miliar A t—VBXfUf-tt- W$ 
ffl3tf/ctft©Kl£ift£1!Jtt. a*. HJ^7> Kval-Pr 

0- ProSO*ne-Pro-ProtCjjQ^.Tft!2©<7> Fl&ft* 

C©Ej£S£HlH:. XBh 
KVal-Pno-ProR^ne-Pro-Pro^^iBl^llir £ 

Val-Pro-PraRD-'Ile-Pno-Pro?:, 

[0033] *¥m<oW3kfim& ti% v v^y 

«4S8I©»«£ U iBBTfffflStflS^ h U*flyH* 
*TTS. ?Lttgfcf4«©SLi3n n a . 

20 

[0034] 

[^©SSHU #ffe?3© h F©»Jt;fr£tt, Jfc 

EEttTffl. ft* h l/^i LTmmtJ: h 'J -^T^ h'Va 

1- Pro-ProSyflle-Pro-Pro^rB^iaS^K: <fc «3 . Wl>JR 

[0035] 

[HJfi^j] «T^M**IMWRyiafcW«: J: 0 -S 6 tc * 

>7": L6200W >f- 'J > h #>^(HiaHftBaH) 
L6000# > ^ ( BidRflPfrK) 
^HiS: L4aooiMftUS(BSSlf^rSt) 

#•7 A: 7-fi70i)f>^7i7-, 5wa8(<J>3.9xl50mni) (9*-*-XttK 
) 

^fcB&fF.'Bte (/^100%)3!»i6B*40% (A$60^©ii$l7£gE12?gttH4O#) 
ftiil: lml/# 

C0038] mu 



[0 0 3 6] 

[*»«i-i~i-a] (^RSft^?'* F*>6 h y^7> F 
II e-Pro-ProSO'Val -Pro-Pro£4fi£T 7' ? -trig 
»J©jitRR(>'MilSfo^f ! F©^rt)/3*-fe'-(' >©7 5 ✓ 

ne-Pro-ProSO ; Va1-Pro-Pro5:^^, -5-©fte©g|5fi[ 
«:Pro©/«C^4>©^{b^^l//c(Sl). Ctl6©^^ 
7'? Ftt. itgi'J^ F&JdtttPP9l4(ftfflHfl9r) 

[0 037] Cne>©^^7> KKJtJ-4rSJR©ftSI 

7' 9 K£. H!£#ll-l~l-4, 1-10~1-12> 1-16RCX1-21 
CCOl^TBlOOmM'J >RtfffiftpH5.3K:. tt©ggjfcttCtt 
50tnMh y*£KpH8.0«:, 10nq/m\ttj:Z>J: 

It. chi£&m'<7 M ?#—vmmzo.oiii g/wii&a <fc 
B$RSn.0$JlCtft|±|§*i.5 h y-^7'=F FVal-Pro-ProCCS 

*tt»ELr> SSH^ F##MsSppsq-io cA»' 
WWr)lct7 5 >B*EWatfr*ffir>, 5fflX- 
^7'f- h*©7 5 ^KEWne-Pro-ProXttVal-Pro-Pro 
fcfgiS U /Co HPL^lffftfr ttJStT©» 9 i lv 
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[ 0 0 3 9 ] fcfc. m 1 ttJO*JR©l»#tt. **i-e*ua 

LCD 4 i/>7 5 y-^^^—tf, D-J hi/— Jl/ 

LM:n-f -»7; J*<-?3-2— fe\ S £D V-vjU (7" 30 

1:7 5 tzl (J/^tfcK) 

7 5 -/*»©7 3 Pro»S©7 5 ^itoHS©^ 

*;UjJf+5/^^^— fcfi LTJb^jK+^^y— 40 
Y£ pH5. 3"CfPffl § tffcit^. -Pro-Pro-Leu© Pro-LeuCD 
*3£&D''-Pno-Pro-Phe©Pro-Phe©|&££, ^K^jiftC 

[0 04 0] •fcflfil^?'?' r*"C*-5ClrHAsn-Ile-Pro- 
Pro-Leu-Thr-Cln-ThrRO'Val-Val-Val-Pro-Pro-Phe-Leu 
-Gln*flH>T, 75 MbtJhtf***"*-?* 

■tfYTfPJR&afcfif (HRWi-uSCJf 1-2 
1) 4>. F Flle-Pro-Pro£Val-Pro-Pro©£fiR 
JWISSSftfc. T&tofc. iaWlle-Pro-PPO-XttVal-Pr 
o-Pro*rt»iBaUc£#. *WHWCttPlt>td*ftl>* 50 



r 'J-^^*^ Kne-Pro-ProSiyf/XttVal-Pro-Pro^fitfiK 
[004 1] 

[JHMfc] C/P5^t-*:(C^S#I8]#^:7':F F©£ 
-fe'-f >lB?iJ©!i^-Cne-Pro-ProRCXVa1-Pro-Pro 
©^*£ta87 5 6 F*S«r< 

7> K©BW»«T©4*» 0 i Uc. 
Leu Pro Gin Asn He Pro Pro Leu Thr Gin Tnr Pro Va 
1 Val Val Pro Pro PheLeu Gin Pro Glu Val Met Gly V 
al Ser Lys (I2?'J#-f 2 8) 

t ©£(a^7> K(cmjR©s«^n 7- -r * — mmzw 

fflS-l* iE^Jlle-Pro-ProXS*Va1-Pro-Pro£^:7> F© 
7 5^KE?>J(C$*. *®fe<DfiMMcProMS$&Stt 
t >5®8B^7> F * 7'a f - * ~tf *S* Lfc. 

[0042] SfSWiiB^fiE^T"?- FlO/tt g/ral (lOOnWU 
>lttS88ffl[, pH6.1)K:&aP^£0.1/iq/mli&-& e fc5 

mzm^? F^fi®j«ppsQ-io«:-c»«fi//c. 

[0043] *0fS*. >(i/^vtt)*ffll»fc» 
£«C . EFOVal -Pro-Pro£$tf ^ 7> Fib TVal-Pro-P 
ro-Phe-Leu^, S/ciS?iJlle-Pro-Pro?:^tf^7> Fi 



11 

b X Asn-Il 6-Pro-Pro-Leu-ThrRO'Il e-Pro-Pno-Leu-Thr 
[0 044] 

SJt0HK^2tc fc^T , 7'D f - -f t - Hz'i LT^VW > 
7 5 ^7'? #~ fc? AC^^vttSJ^O.ltf g/ml £ ft -5 «fc 

itta*asjporpH5.3«:iwiu. taw^i/Hf-v- io 

•tfY* 0.1M g/mli ft 6 <fc *) <C$ft]& TlOB#faS 
IfcStffc. &Wc£j*«£li®Mfli£H®©&#fcr 

F V^y'? Kva1-Pro-ProRO'Ile-Pro-Pro£S^n 

L/, 7 5 ygfi&US g»r<7> F»*f*PPSQ-KW:rff • 
F Klle-Pro-ProRO'Val-Pro-Pro-CfeSC 

[0 045J 

imm&U) (tpNl1&'<-7? F*>6 F y-^7"?- File-Pro 20 
-ProRtfVal-Pro-Pro££j$T£¥LKiI^7"? : - $f- -fe'© 
X* y-^>^)?lBt^* M^l-X ■ "Ml/^fv* 
X (Lactobaci 11 us hel veti cus) £ * tl & g-M©-'* 7* 5=- 

*B*OttJI««.**tr»L«lllrtcJLItti7* \-**)\>Z 
■ 'v^f-f (Lactobacillus helveticus)CM4ft(I 

mm^mx^xmmmm £&##:fermbp-6 

060)4J£«l/C. 37'C, 245IBig*Lfc. C©Jg#» 30 
£. $r U > 9SS*©?llgifc 500ml £ 5«fi% b . pH* 
6.5tcm&L,tj:tfiti3rCVfMXtt v Fig«£*Tofc. X 

uttfluub^ ft * <t ^ (cas» t . sate -c 3o»raa^ 

Uc. Jg#?K#29HfcSftfcC£*iiiSU 5,OO0q"ClO 
»B©JIA»li*!Tl»«#*H«Ofc. 50nW'J >1MH5 
150mM NaCK pH6.8T2|ii5t^, 20ml©50mMh 'J X 
£8* PH8.0SCS&U iH*M«WI(^-*-*iWlff 
Bfv SS5203)KTtS#£©&U/c. 15,000gTl0^ia© 
»C^l»*m>it«*»*±»*fflHa*4L-CHJRL 40 
fc. HBWliKsini^feiBhy^jBSRKTWfcl/ 
fcDEAE-sephanose(7 T^v^TttlSOlmltCffiU 5ml© 
hyXiSWjStCT^^AJ&jJfe^^. Ji#50mR lOOnR 1 
50mM. 200irM, 30&iMRc>'500nM©Naei£^tf3ml© F 'J X 



!|$g§ 2001-136995 
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1-6) 4£fc. 

FC^)*^*-^"?- FVal-Pro-Pro-Ph 
e-Leu^jt^fiEL/c. lOOmMl) >13SfKfK(pH5.1){CC 
©^fiX^7'?- F^lOyg/mUft-SJ^tOgftSUc,, C© 
&&£> ±fEItfH~6©l>-fft*p£. SStt9 : 1 £ 
&SJ:5«£U 3rCT3Q»B15K;S-&/c. 5J£fc7» 
cc, £iw$£iMfgSiIi®<*:7n-? F £'?7 -f — (HPLQ&C 
T##tU h y-<7> FVal-Pro-Pro©&?)c£5tl8l/ 
fc. F 'J ^7> FVal-Pro-Pno&JjSfiW:, HPLG§tbB$fifli 
1.0»K^ffl$hS F y-^7'? FVal-Pro-ProiC&Jfc-f S 
^7> F £--*©&$ (m»)£SHJ$*(nil)£fff DTfltt 



[0 04 6] 
[*2] 







$S(ml) 


VPP 




NaCliftg 




±fSL& 




(mM) 




(«»*) 




0 


^ 5 


0 


1 


50 


3 


0 


2 


100 


3 


6.5 


3 


150 


3 


12 


4 


200 


3 


45 


5 


300 


3 


12 


6 


500 


3 


0 



[0 04 7] *©e*. il^2-5 5rffl^rSl&?#/c 
fS©^*ftCfe^T, F y-^75 1 FVal-Pro-Pro?rifi£-r 

n/c„ Ctl^OH^-lCit. -^7"? FVal-Pro-Pro-Phe-Le 
ufrh F 'Jt^f Kval-4>ro-Pro*4J*r5SJS{CB8#r 
£x>F^7>#--fe*#£gtiTte9> ^(C, i®^4 
(Ctt. $«JO.0lMg©x>FS^7'^^— tz#^£*va> 

[ 0 0 4 8 ] Sfc'<7'^y— \£%&mfritcW 

^F*wtii/rffli>, ±4R*«:si6g*. mm* 

HPLC^b, F .'J ^7> Flle-Pro-ProX»Val-Pro-Pro 
<D£.J$,£ftmbtc. ■€■©*§*. ^7"^ FVal-Pro-Pro-Ph 
e-LeuSt>*Val-Pro-Pro-Phe-Leu-Gln*>6 F "J ^7"? FVa 
l-Pro-Pro*54fiESn4C£*i!?liS$h/c. ^7' 
? Flle-Pro-Pro-4eu-Thr-Gln-"nirRc^Ile-Pro-Pro-Leu 
-Thr*>6 F y^T^ Flle-Pro-Pro©^^tti23nfc 

[0049] 
[S3] 



(8) 



13 



ttH2001-136995 

14 







Val Pro Pro Phe Leu Gin Pro Glu 

29) 




Val Pro Pro Phe Leu Gin 


Val-Pro-Pro 


Val Pro Pro Phe Leu 


Val-Pro-Pro 


He Pro Pro Leu Thr Gin Thx 


He Pro Pro 


He Pro Pro Leu Thr 


He Pro Pro 



[0050] 

?#— m%t<m&Gt>HK.XZ h V<7* Flla-Pr 
o-PrQRCJ t Val-Pro-Pro©^J3E)IIK^2-Cffiffibfc7 5 ^ 
mm^hfS,i>^^^ KlOAi q/ml (lOOmMy 
«, pH6.1)(C. g|4 K^^flnifflC&TpJR^n •f-f* 

- ti«*tWho . im g/trn £ & 5 «fc 5 tcaam u 37 



* 5#RM lt7"pf-{ t-*©^JS<b*Si*1f o tern 

10 Flle-Pro-ProX«Val-Pro-Pro©£j&£##Tl, 
7c„ SSftW© h i) F£jj£<DW&£SH (C^ 

[005 1] 
[gt4] 





ess 


Ile-Pro-Pro, 
Val-Pro-Pro 


Trypsin (Type I)^ 


bovine panreas 


m 


TypeXXm l) 


Aspergillus oryzae 




Pepsin 1 } 


Porcine Stomach Mucosa 


m 


Subtilisin Carlsberg 1 ) 


Bacillus lichenifbrmis 


m 


Subtilisin BPN* 0 


Bacillus amyloliquefaciens 


m 


V8 Protease l) 


Staphylococcus aureus 


& 


Papain 0 


Papaya Latex 


# 


Protease A 2 ) 


Aspergillus oryzae 




Protease M 2) 


Aspergillus oryzae 


*r 


Protease N 2) 


BacOlus subtilis 


m 


Protease P 2) 


Aspergillus melleus 


£ 


Protease S 2) 


Bacillus sp. 


m 




Bacillus subtilis 


m 


^•yaiv^-if ONS 3) 


Aspergillus oryzae 


m 


10NL 8> 


Bacillus subtilis 


m 


^-y ^V^— ^ 90N 3) 


Bacillus subtilis 


*& 



1) «>^-rtt» 

2) jSfFSSg <*) S 

3) WL&&m®m m) m 



[00 5 2] *©|g*, T'or'ft-fiUt, tirtj 
>©ffe^. fe'A(Aspergmus oryzae^®, 5£ 

K$!l3ICt*)8lX 7"Pf-T-H2M(Asperqinus oryzaeg 
?S> 5^ff»^(ft)SJ). 7'P-f7--fe'P(Asperqillus mel 

4 ?f# /cBi^4 iOimWfil£*ff 5 C i iCd: 0 . F y 
^ 9 s - F II e-Pro-ProRt;val-Pro-Pro©4^(;*5?ti2-C t 

5 1 F Ile-Pro-Pro&tfVal -Pro-Pro©4fi5Wigg* 6 ftfr *> 

[005 3] 



[HifiWIl] >*>e>® F 'J FVal-Pro-Pro 

II e-Prc>-Pro©£jdi-l) * -fef flf > 5 ? F S. 
^b^(tt)SS!) 50mqSr50nMy>Kilga5?SCpH6.5) lOmlJCjg 
WU /W>C>^-?ttS¥) 0.2mg€raSSDL. 37*CTl2 
I$HI&J£ $ ttfc. £fS$*7#i* MOPCT a»BWMl!HI». 
&&Lffl*£3ferS3tffc. Sep-pak Cl8#- F >J ? ^(O 

7-fe F- F VhWCWS^* Ffc^tHbTc. Sffi-^ 
7> FH»*»67-fe F - F 'J **B*«ttSL 1ml ©50m 
mF yxttK(pH8.o)«:jffllll/. rs/^if-tt^ 



15 

(tt)SSj)^^n^no.l/iq/ml(D?MT^0x.37°Cri2B^ 
fiO&S-tifc. 5E»7SrtHC£*ti5 h y^7'* Kval- 
Pro-Pix^^IlG-Pi^Pro^Jtati/cft^WTOHPLCtC 

(HPLCiC <fc 5 Val-Pro-ProRtf II G^Pro-ProOjEfiffi)^ > 
?VU£HPLC©i&Kffi(0.3M NaCK 0.05fiS% TFA7j<?g * 



(9) 0 0 1 - 1 3 6 9 9 5 

16 

TffiHT h y^7> Flle-Pro-ProS^Val-PrtKProCCtg 
[0 0 54] £S#W©/c&©HPLC#ffi&m*, OT© 
[005 5] 



L4000 UVr 4 T 9 $ - (215nm) 



[0056] 



LSOBO^A^-^pS'C) 
:iSlta ; 0.5m l/nrl n 
j&8tiK:0.3M NaCl, 0.05*fiX TFA*k£S[ 
^77A: Asahipak CS320 (<J>3.9x600rrm) (BgfOflilCflOSf) 



*©IS** 5lB»7«*K:tt, *-feV>50mg*/cfJ50/z 
g© h l J^V'^ Kval-Pro-Proi 50/xg© h V^V'? File 
-Pro-Pro*^* ntl^CiW-o fc. tf -feV >tC B 
Val -Pno-Proi II e-Pro-Pro©K#l#i&C /S # izV > £ 1 

^■off&u zfth<Dmi\frhioo%<D®mv h y^ 

7> Flle-Pro-ProSVVal-Pro-Pro^^S nfci-f S 
£ * ©BMftffitifc-b' -Y >lq£>fc 0 #J4mqr £> SCt* 20 

@jR$=diaijfii/ii8ft*!)xioooo 

Val-Pro-Prx>=0.05mq/(4mqx5anq/1000mq)xlOOC%)=25% 
II e-Pro-Pro=0 . 05mq/(4fnqx50mg/10OOmq)xlOO(% )=2 5% 

[0057] 

l^tm\2] >*>€>© h 'J ^7** FVal-Pro-Pro 

2l^Ile-Pi^Pro©^J5R-2)*-tf-r>(1f>9d? hS, *H 
ft^(tt)«)50mg*50mMy >BtJ»»ffi(pH 6.5)10m1CC» 
ft?U ^VW>C>^vttlS)0.2mq5r^jJOb, 37°Cri2 30 

imassttfc. ^*7**aotfcra»iB«waaa, 

M&L&&Z&mZ&tc. Sep-pak 0.8*7- h U 
*->-Xtt)CCfi|ft»7*lflnil*aiy/c«CC % 30§«% 
T-feh^h J J;l/5mlTeR*^7>F*^ttlL//c 0 ^tU^ 

'f6a*7«*K:B» #^>50mg*/c«J h y«^7> Fval- 
Pno-Pro sou g(@JR$2550S^ V Flle-Pro-P 
no 195ug(glJR*97.S50^*<irCi/c. 40 
[0 05 8] 

[SHfeflte] (*-feV>*>&© h V FVal-Pro-Pro 
S^Ile-Prx>-Pro©4J5E-3)*¥^>(^>5*Fs, 

<nfc>*JUtf*#S#tt Calpis Co., Ltd 

<130>P99-502 

<L60>29 

<210>1 

<211>9 

<212>PRT 



^Yb*(»)R)50mtf6r50ffiMy >i£if$ffj$(pH 6.5)10mlCC^ 
JBU 'W^C^-^ttB) 0.2mg£^DU 37°CCl2 

JDU 3rcri2B$MJRj£:3-S/c. Rl£»7**«:tt, * 
■feV > 50mg£>fc 5 F y «^ 7* ^ F Val-Pro-Pro 50 qflsl 
lR$25%)S(^h y-^7> Fne-Pro-Pro50agdsllR*2S 

[005 9] 

[^Sfe(?ij4~6] Cfr-teV >*>*>© Y V^f- FVal-Pro-P 
ro&tfIle-Pro-Pro©^-4)£ -feV > (if > 5 ^ h S, * 
l®{b^(ft)$£)150mq£ 50mMy >Itt8«J8(pH 6.5)30mKC 

tfP(Wt«B) (l^nWpM, ?5 

■WW (*) Si) ©^rti*%o.2nrffiftiu, 3rcri2 

KRIISl£S«fh. SJC&^7?$?:i00 o Cr3^H^fI«, 
X * -/ ^^ttHifi»»^ia^(ia^4)*ijnl8S 

soL/v 3rcri2B$Fjjsrs?#fc e si£»7»*©, *v 

^>50mq*/cD© h V^y'? F Val -Pro-Pro&tf lie-Pro 
-Pro©SWtt^«. ^»J4T*«^n-?n40/xg(|p]iR$ 
20%)RO'45Mg(IPlilX^22. 5%)"C* 0 , H»W5r»37jLt 
g(0iU*i8.5»a^5OMg(0iR*25»T* 0, Hife#!6 
T«42/i g(|5IlR$2ia0SO f 45m g(E]iR$22 . 550T* o 

[006 0] 



(10) 
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17 



18 



<2l3>Artificial Sequence 
<400>1 

Gin Asn lie Pro Pro Leu Thr Gin Thr 



<210>2 
<211>8 
<212>PRT 

<213>Artificial Sequence 
<4O0>2 

Asn He Pro Pro Leu Thr Gin Thr 
1 5 

<210>3 
<211>7 
<212>PRT 

<213>Artificial Sequence 
<400>3 

He Pro Pro Leu Thr Gin Thr 

1 5 
<210>4 
<211>8 
<212>PRT 

<213>Artificial Sequence 
<400>4 

Gin Asn lie Pro Pro Leu Thr Gin 

1 5 
<210>5 
<2H>7 
<212>PRT 

<213>Artificial Sequence 
<400>5 

Asn He Pro Pro Leu Thr Gin 

1 5 
<210>6 
<211>6 
<212>PRT 

<213>Artificial Sequence 
<400>6 

He Pro Pro Leu Thr Gin 

1 5 
<210>7 
<211>7 
<212>PRT 

<2l3>Artificial Sequence 
<400>7 

Gin Asn He Pro Pro Leu Thr 

1 5 
<210>8 
<211>6 
<212>PRT 



1 



5 



15 

<213>Artificial Sequence 
<400>8 

Asn He Pro Pro Leu Ihr 

1 5 
<210>9 
<211>5 
<212>PRT 

<213>Artificial Sequence 
<400>9 

He Pro Pro Leu Thr 
1 5 
<210>10 
<210>6 
<212>PRT 

<213>Artificial Sequence 
<400>10 

Gin Asn lie Pro Pro Leu 

1 5 
<210>11 
<2U>5 
<212>PRT 

<213>Artificial Sequence 
<400>11 

Asn He Pro Pro Leu 
1 5 
-<210>12 
<2U>4 
<212>PRT 

<213>Artificial Sequence 
<400>12 

lie Pro Pro Leu 
1 

<210>13 

<211>5 

<212>PRT 

<213>Artificial Sequence 
<400>13 

Gin Asn He Pro Pro 
1 5 
<210>14 
<2H>4 
<212>PRT 

<213>Artificial Sequence 
<400>14 

Asn lie Pro Pro 
1 

<210>15 

<211>3 

<212>PRT 



(12) 

21 

<213>Artificial Sequence 
<400>15 
He Pro Pro 
1 

<210>16 

<211>8 

<212>PRT 

<213>Artificial Sequence 
<400>16 

Val Val Val Pro Pro Phe Leu Gin 

1 5 
<210>17 
<2U>7 
<212>PRT 

<213>Artificial Sequence 
<400>17 

Val Val Pro Pro Phe Leu Gin 

1 5 
<210>18 
<211>6 
<212>PRT 

<213>Artificial Sequence 
<400>18 

Val Pro Pro Phe Leu Gin 

1 5 
<210>19 
<211>7 
<212>PRT 

<213>Artificial Sequence 
<400>19 

Val Val Val Pro Pro Phe Leu 

1 5 
<210>20 
<211>6 
<212>PRT 

<213>Artificial Sequence 
<400>20 

Val Val Pro Pro Phe Leu 

1 5 
<210>21 
<2U>5 
<212>PRT 

<213>Artificial Sequence 
<400>21 

Val Pro Pro Phe Leu 
1 5 
<210>22 
<211>6 
<212>PRT 

<213>Artificial Sequence 



fflM2 0 0 1-13699 5 
22 



(13) 



ttH2 0 0 1 - 1 3 6 9 9 5 



23 



24 



<400>22 



Val Val Val Pro Pro Rig 



1 



5 



<210>23 

<2U>5 

<212>PRT 

<213>Artificial Sequence 
<400>23 

Val Val Pro Pro Phe 
1 5 
<210>24 
<211>4 
<212>PRT 

<213>Artificial Sequence 
<400>24 

Val Pro Pro Phe 
1 

<210>25 

<211>5 

<212>FRT 

<213>Artificial Sequence 
<400>25 

Val Val Val Pro Pro 
1 5 
<210>26 
<211>4 
<212>PRT 

<213>Artificial Sequence 
<400>26 

Val Val Pro Pro 
1 

<210>27 
<211>3 . 
<212>PRT 

<213>Artificial Sequence 
<400>27 
Val Pro Pro 
1 

<210>28 
<211>28 
<212>PRT 

<213>Artificial Sequence 
<400>28 

Leu Pro Gin Asn He Pro Pro Leu Thr Gin Thr Pro Val Val Val Pro 

15 10 15 

Pro Phe Leu Gin Pro Glu Val Met Gly Val Ser Lys 



20 



25 



<210>29 



<2U>8 



<212>PRT 



(14) »H 2001-136995 

25 26 
<213>Arti f ici al Sequence 
<400>29 

Val Pro Pro Phe Leu Gin Pro Clu 
1 5 



7P> h"*-y©Jfctf 

(72)ft9J# UM F 4B064 AG01 CA21 CC03 CD20 

tt^JllJltlftMTjiiSifiaS -11-10 #>>U 4C084 M06 BA01 BA08 BA15 CA38 

tr^tt^#tt»«a«W5£Bfrt DB74 DC40 2A422 ZB222 

ZC202 



